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by a child tossing a coin into the air, played 2048 partis of the
Petersburg game, in which a coin is thrown successively until
the parti is brought to an end by the appearance of heads. The
same experiment was repeated by a young pupil of De Morgan's
6 for his own satisfaction.'l In Buffon's trials there were 1992
tails to 2048 heads ; in Mr. EL's (De Morgan's pupil) 2044 tails to
2048 heads. A further experiment, due to BufEon's example,
was carried out by Quetelet2 in 1837. He drew 4096 balls from
an urn, replacing them each time, and recorded the result at
different stages, in order to show that the precision of the result
tended to increase with the number of the experiments. He
dxew altogether 2066 white balls and 2030 black balls. Following
in this same tradition is the experiment of Jevons,3 who made
2048 throws of ten coins at a time, recording the proportion of
heads at each throw and the proportion of heads altogether. In
the whole number of 20,480 single throws, he obtained heads
10,353 times: More recently Weldon4 threw twelve dice 4096
times, recording the proportion of dice at each throw which
showed a number greater than three.
All these experiments, however, are thrown completely into
the shade by the enormously extensive investigations of the Swiss
astronomer Wolf, the earliest of which were published in 1850
and the latest in 1893.5 In his first set of experiments Wolf
completed 1000 sets of tosses with two dice, each set continuing
until every one of the 21 possible combinations had occurred at
least once. This involved altogether 97,899 tosses, and he then
completed a total of 100,000. These data enabled him to work
out a great number of calculations, of which Czuber quotes the
following, namely a proportion of -83533 of unlike pairs, as against
g
the theoretical value -83333, i.e. -.   In his second set of experi-
1 Formal Logic, p. 185, published 1847. De Morgan gives Buffon's results,
as weH as his pupil's, in full. Buffon's results are also investigated by Poisson,
Reeherches, pp. 132-135.
*  Letters on the Theory of Probabilities (Eng. trans,), p. 37.
*  Principles of Science (2nd ed.), p. 208.
*  Quoted by Edgeworth, "Law of Error" (Ency. Brit. 10th ed.), and by
Yule, Introduction to Statistics, p. 254.
*  See Bibliography.   Of the earliest of these investigations I have no first-
hand knowledge and have relied upon the account given by Czuber, Zoc. tit.
voL i. p. 149.   For a general account of empirical verifications of Bernoulli's
Theorem reference may be made to Czuber, Wahrscheirilichlceitsrechnung, vol. L
pp 139452, and Czuber, Entwicldung der Wafoscfainlichkeitstheorie, pp. 88-91.